Proteomic analysis of curdlan-producing Agrobacterium sp. in response to pH downshift.
During batch cultivation of Agrobacterium sp. ATCC 31750, proteome analysis in response to a pH downshift from 7.0 to 5.5 was carried out using two-dimensional electrophoresis and matrix-assisted laser desorption-ionization-time of flight mass spectrometry. When the pH of the exponentially growing Agrobacterium sp. culture was downshifted to pH 5.5, the synthesis level of 27 intracellular proteins showed significant changes in level over a prolonged period of time compared with the batch culture controlled at pH 7.0. In particular, the intracellular protein level of the beta-1,3-glucan synthase catalytic subunit, UTP-glucose-1-phosphate uridylyltransferase, and phosphoglucomutase, which are key metabolic enzymes in the curdlan biosynthesis pathway, were more than 10-, 3- and 17-times higher in the low pH culture. On the other hand, the level of orotidine5-phosphate decarboxylase (conversion of OMP to UMP) was significantly up-regulated after pH downshift. The accumulation of UMP may direct the metabolic flow towards the biosynthetic route of UTP, which is a key metabolic precursor for UDP-glucose. Therefore, it is possible that increase of cellular metabolic enzymes during pH downshift culture can enhance the metabolic flux of the biosynthesis of key precursor, such as UTP- and UDP-glucose, resulting in an increase in curdlan biosynthesis.